Objective: The aim of this study was to investigate the relationship between working environment and weight control efforts among obese workers in Korea. Methods: This study was based on the 2011 3rd Korean Working Conditions Survey, which was conducted on workers aged 15 years or older. A sample of 484 obese workers was included in the study. Multivariable logistic regression analysis was used to investigate the relationship between working environment and weight control efforts after controlling for individual variables. Adjusted odds ratios (ORs) and 95% confidence intervals were calculated. Results: Of the participants, 63.4% reported that they made efforts to control their weight. After controlling for personal factors, the OR of weight control efforts for individuals working 40-49 hours per week was 2.4 times that for individuals working 60 hours or more per week. The OR of regular employment workers was 2.2 times that of non-regular workers. Conclusion: We established that working hours and employment type were significantly related to weight control efforts. Therefore, we recommend that working conditions should be considered in designing effective workplace health promotion programs.
predominantly sedentary living and constant stress. 1, 2 Obesity has substantial implications for personal health and socioeconomic status, as it increases the risk of developing a wide range of serious diseases, including diabetes, hypertension, cancer, heart disease and stroke. 3 Obesity also has serious financial implications through lost working days, increased benefit payments and social care costs. 4 Living and working environments have a considerable influence on weight control efforts. The working environment is particularly important, as most adults spend a substantial amount of time at work, and workplaces may offer programs to improve employees' dietary and physical activity habits. [5] [6] [7] [8] Among the Organisation for Economic Cooperation and Development (OECD) countries, South Korea has a particular problem with long working hours. 9 Thus, the workplace can be a practical location for health promotion; 10 research indicates that workplace health promotion improves employees' productivity and health and has a modest effect on weight management. [11] [12] [13] In addition, effective weight management may lead to secondary improvements in the lifestyles of employees and their families outside the workplace. 7 The relationship between working environment and obesity has been studied in relation to various measures. Physical working conditions are closely related to employee health status and sedentary occupations may lead to a higher incidence of obesity.
14 Working hours affect the health behaviors of employees and their families. 15 Workers exposed to long working hours or shift work, or who have multiple jobs, have little available time for family dinners and tend to consume calorie-dense fast foods and prepare convenience foods for their families, which leads to increased risk of obesity for workers and their families. 16 Job stress and stress responses are associated with high body mass index, as stress generated in low-control, high-demand work environments influences food choices and eating patterns. 17 The workplace food environment affects the type of food that workers consume during breaks, and the nutritional quality of meals at work depends on the accessibility of healthy foods and workplace eating facilities. 18 Although there are many studies on obesity and workplace environment in industrialized countries, little is known about the effect of working environment on weight management among Korean workers with obesity. The purpose of this study was to identify the relationship between working environment and weight control efforts among workers with obesity and to provide basic information to help improve the health and productivity of employees.
Methods

Study participants
This study was based on the 3rd Korean Working Conditions Survey (KWCS), conducted in 2011. The KWCS has been conducted since 2006 and it identifies current trends in working conditions, health and occupational hazards of Korean employees. The 3rd KWCS was conducted from 1 June to 30 November 2011. The survey included workers aged 15 years or older who had been paid for more than 1 hour of work during the previous week at the time of the survey. The survey data were collected from 50,032 workers. Of the participants, 973 workers had been diagnosed with obesity by doctors. Data from 484 workers who had a current diagnosis of obesity were included in the present analysis. Individuals who did not have a current diagnosis of obesity or had missing questionnaire data were not included in the study. This study complied with both domestic law on bioethics and safety and international guidelines, such as the Declaration of Helsinki, and was exempted from approval by the Institutional Review Board of Sangmyung University because secondary data were used (SMUIRB-ex-2016-001).
Measurements
Participant obesity was measured using the question 'Have you been diagnosed with obesity by a doctor?' Weight control efforts were measured using the question 'If you are currently obese, are you making any efforts to control your weight?' The response choices for these questions were 'yes' or 'no'. Participant characteristics assessed in the KWCS were as follows: gender (male or female); age (<30, 30- Work-related factors assessed in the KWCS were as follows: working hours per week (<40, 40-49, 50-59 or 60); workplace size by number of employees (<5, 5-49, 50-299 or 300); occupation type (professionals and technicians, service and sales workers, or manual laborers); working time flexibility (employer-centered or employee-centered); employment category (regular or non-regular). Working time flexibility refers to how working time is decided: it is employer-centered if the working hours are determined by the company and cannot be changed or if employees are allowed to choose from the working hours already set by the company; it is employeecentered if employees can decide their working hours freely or with certain restrictions.
Statistical analysis
Data were analyzed using IBM SPSS Statistics, Version 22 (IBM Corp., Armonk, NY, USA). Descriptive statistics were used to summarize the individual and work-related participant characteristics. Chi-square tests were conducted to examine differences in weight control efforts by individual and working environment variables. Multivariable logistic regression analysis was used to investigate the relationships between working environment and weight control efforts after controlling for individual variables. Adjusted odds ratios (ORs) and 95% confidence intervals (CIs) were calculated. A value of p <.05 was considered to be significant.
Results
Associations between individual/working environment characteristics and weight control efforts Table 1 shows the associations between weight control efforts and individual characteristics of workers with obesity. A total of 63.4% of participants reported that they made efforts to control their weight. No significant association was found between individual characteristics and weight control efforts. The associations between weight control efforts and work-related characteristics are shown in Table 2 . Of the work-related factors, occupation type and working time flexibility had no significant associations with weight control efforts, but workplace size (p ¼ .032), working hours per week (p ¼ .001) and employment category (p ¼ .002) showed statistically significant associations with weight control efforts. Regarding efforts to control weight based on workplace size, 52.0% of workers in workplaces with less than 5 employees, 68.4% of those in companies with 5-49 employees, 57.8% of those in companies with 50-299 employees and 68.3% of workers in companies with 300 employees or more reported that they were trying to control their weight. Regarding working hours per week, 60.0% of individuals working under 40 hours, 70.9% of those working 40-49 hours, 63.7% of those working 50-59 hours and 47.7% of those working 60 hours or more (a relatively low percentage) reported that they were trying to control their weight. Finally, regarding employment category, 66.3% of regular workers and 47.2% of non-regular workers reported trying to control their weight, which shows that regular workers were more likely to engage in weight control efforts.
Working environment factors affecting weight control efforts
Multivariable logistic regression analysis was performed after controlling for personal factors, such as gender, age, monthly income, education level, smoking, drinking and subjective health status, to examine the working environment factors that positively influenced weight control efforts. The results showed that working hours per week (p ¼ .008) and employment category (p ¼ .015) significantly influenced weight 
Discussion
This study showed that 63.4% of workers with obesity tried to control their weight. Among the working environment variables, chi-square analyses showed that there were significant differences between the weight control effort group and the non-effort group in company size, working hours per week and employment type. The analysis of the working environment factors associated with weight control efforts showed that, after controlling for individual factors, working hours and employment category significantly influenced weight control efforts. Workers with obesity were less likely to make efforts to control weight when they worked longer hours. Overweight or obese workers who work overtime have limited time to participate in behavior change interventions for obesity management in the workplace, which makes it more difficult for them to control their weight. 19, 20 Long working hours reduce physical activity time and are an obstacle to weight loss for overweight or obese workers. 21 The effects of working hours involve the health behaviors of both employees and their families. 15 Long working hours can lead to reduced dinner times with family members and increased intake of calorie-dense fast food and convenience foods, which can increase weight gain and hinder weight control in workers with obesity. 16 Among OECD countries, South Korea has the third longest working hours; 22 therefore, time constraints on weight control efforts have a substantial impact on obesity management among Korean workers.
Employment category (regular vs. nonregular) affects workers' health status. [23] [24] [25] Most non-regular jobs are characterized by poor working conditions, and long working hours and overtime work are associated with deteriorations in subjective health status and sociopsychological health. 26 Except for oncall work, non-regular work is more insecure and associated more with poorer health than regular work. 24 Previous research indicates that unstable employment patterns are likely to be linked to poor working conditions and long working hours, and these factors are associated with mental health deterioration, including decreased job satisfaction, deterioration of subjective health status and depression. These health factors are also associated with weight gain and weight management. 27 Therefore, the results of the present study suggest that employment pattern is one of the variables that influences weight control efforts among workers with obesity. Precarious employment is consistently and positively associated with job dissatisfaction. 28 Precarious workers in Scandinavian welfare states report better or equal health status compared with their permanent worker counterparts. In contrast, precarious work in other welfare state regimes is associated with adverse health outcomes. 25 The effect of employment category on worker health status depends on the welfare state of each country. According to a systematic review of the literature on health among regular workers and those with precarious employment, precarious workers' unstable employment and limited income may affect their health in several ways. 29 In recent years, unstable employment patterns and global recession have increased. The number of workers exposed to job instability is expected to rise further; therefore, employment patterns should be considered in future health care management, and support is needed for additional research to confirm the effects of employment category on health.
Company size was not statistically significant in the multivariable analysis of weight control efforts in workers with obesity. However, some previous studies have suggested that larger workplaces are more likely than smaller ones to operate healthy diet programs or strategies to increase physical activity; thus, workplace size can be a major contributor to the effective management of obesity. Mid-and large-sized companies may be able to offer employees food and physical activity options onsite, and should consider implementing worksite wellness guidelines or policies, such as nutrition guidelines for their food service facilities. Companies could widen the range of foods and beverages they offer through healthy choices and differential pricing, and should consider offering wellness programs that promote healthy eating and active living, and providing incentives for weightmanagement programs. 30 It is important that larger employers who offer a canteen or vending options within the workplace increase their focus on improving the nutritional quality of the food prepared, served and purchased. 31 Nevertheless, although workplace size was related to the weight control efforts of workers with obesity in this study, this association was not statistically significant after controlling for individual factors. One possible reason for this is that it was difficult to exclude the effect of interactions between the variables included in the multivariable analysis. Another possible reason relates to a study limitation: secondary data were used, which did not include information on obesity management programs provided in the workplace; thus, it is difficult to interpret this result.
The recognition of obesity by both employers and workers is crucial for the effectiveness of industrial obesity management. Heinen (2009) reported that employers need to establish their own policies and practices to support weight management, and could exercise leadership and communication in a variety of ways to facilitate a culture of health at work. 32 Teixeira (2012) has suggested that if employees fully endorse weight-loss-related behavioral goals and feel not only competent but also autonomous in reaching them, their efforts are more likely to result in long-lasting behavior change. 33 The workplace is often considered a barrier to healthy eating and physical activity; however, many workers support the concept of workplace health promotion and have offered suggestions for overcoming many of the identified barriers. 30, 32, 33 As demonstrated in this study, workplaces can be effective in engaging populations at risk of obesity and related illnesses, although it may be necessary to go beyond traditional workplace wellness approaches. The use of more innovative methods may increase the reach, effectiveness and sustainability of such programs. 34 It is essential to recognize the importance of obesity management and to develop effective intervention strategies by recognizing the mid-and long-term effects of obesity, such as the deterioration of health status. This was a cross-sectional study and could not demonstrate causality between workrelated environmental factors and weight control efforts among workers with obesity; thus, further research that includes longitudinal studies is needed to identify causal relationships.
Conclusion
We examined the relationship between working environment and weight control efforts among workers with obesity and found that working hours and employment category were significantly associated with weight control efforts. These results provide basic information to help improve the health and productivity of employees, and highlight the importance of considering occupational characteristics in designing effective workplace health promotion programs that target physical activity and obesity among workers.
